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(54) PUMP TURBINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the stability 
of the rotational speed of a turbine at the start of 
operation and to extend the range of the head to be 
synchronized. 

SOLUTION: The pump turbine can be operated both 
in the pump-up mode and in the generator mode by 
changing the direction of rotation of a runner. The 
quantity of water passing the runner is adjusted with 
a wicket gate-opening device and the rotation speed 
of the runner is detected. When the generation is 
started, the target number of rotation is set at the 
rotation speed different from a rating rotational 
frequency. After the rotation speed reaches the 
target rotation speed, the responsiveness of the 
water quantity adjusting means is controlled to be 
lower than before reaching the target number. 



Smtr Kii qit&ii iff&i> f. 



NT=o*fla IL- 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other 
than the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 



http://www19.ipdljpo.go.jp/PA1/cgi-bin/PA1DETAIL 



03/09/26 



(i9)B#Bfttfjf (jp) 02) & HI !|*f If & (A) {iDmtam^mmn 

#^2002 -303244 
(P2002 - 303244A) 

(43)&Bi0 ¥^14^10^180(2002.10.18) 



(51) IntCL 7 
F0 3B 15/04 

3/10 

H02P 9/04 




F I r-73-r(##) 
F0 3B 15/04 G 3H0 7 2 

H 3H073 
3/10 Z 5H5 9 0 
HO 2 P 9/04 C 

«tt «*^0«24 OL (£15H) 


cboumm- 


ftg|2001 - 106613( P2001 - 106613) 


(71)aiJSA 000005108 








(22)ffigtB 


¥«13^4Ji 5 0(2001.4.5) 








(72)&9« (SS^ 






****0£rlJ^IIJHT@l#l*§ 






a053tSff^A* • **¥^fiBW 






(74)f91A 100075096 






#S± fPBB 









(54) BSwro&ffc] 



(57) [Sift] 

mm) *mm^mx&<n&&it*vmL. nan 




) 



:(2) 002-303244 ( P 2 0 0 2 - 3 0JL8 



&mzwmitzik<7)^m.m^it^E.it. meh 1 <r> 
mm^Wtzmmhm^wm&Lm-nwz^ 

&Wz—M.W&lfi:#y7fcM±MS> & v ^±TSS^8&fl 
< -T 6 <fc 9 £ U: i fc b -f S^r^m. 

/h£ Vi*&£C. 1SESS 1 OBf^HHSJISHuSOIlHSjES 
JJM3E<O^0&£fT3 i a tc Lfci k Ztmt-t&tfy 

faZWWil&Ztlz&iXWiyk, f&^M^-KT'Wg 

miz%te®ffi&mtx-%-m^i&mx\ mam^®. 

*g\ HufEII2<7)s?MJ;D^:§v^i:Jt^T. iKK 
faZWmi&Z b izi -3T^tK, »St-Ftll 

nieiaE*iwH-4iii«i«flEiw»*a**t. 
%<t i>mm*mzim®3£;&mzmfrti&mM®. 



CW*^7] 7yf-!:> 1JE7y-t-£»ifrr**fi 
Sit ■CEICatBE* MUM-* EWKjMBWIRMafc * L . 

immz®ffimifeftmi&mtx'%mtii l z\t, ® 

4 ^Bt^R^tPJjtr * 4r<O0CJMLh#*Et 
Jt^T < =5:4 £ 3 £1^«KjCKMfl#K&Mff 

•thzb*®mb-tz> xvnm. . 

E£TtfS*\ IggWK-t'nK&JSU m& 
t ; 5rV'.gjgt|11^2JKT«f^lE$r^h$ < 

*^iiS-ti>**ism^a^fiBi., friary -t-omte 
i,zmzMmzim®WiM%&x'&m-h%mx\ mm 

t , BffES^W^a^JEigjIS*^* 1 !) i a fc LIZ z 

t*5»t*irEEH6tK« lffll^a^JE^3IJgtD^5:ff 3 J; 
o \iZ UzZ b *¥t®.b thXy?°7m. 

imcm 1 2 ] is*ja 1 iz&^x . siuaicauehttffi 

[ft^JHl 3 3 lf*ai 2{CJ3V^T. g^EIlK^Si:^ 

t^mnm&commzm^xm^umn o zbizx <o 
%&z$&£2*tx%&#y7*M. 



!(3) 002-303244 (P200 2-3 0JL8 



isimm 53 7>-r~<r)®wim®mx.z>ztizi. 

i—^mmm^thL. mim&\simmmzm-3^x 
mam$mmmzfr3< x o izmzKAztmL. m 
e m®$Km%.te®&%. t m% h ®*mmzw.%. l . 
m.®m^z, mmsmm&mmzmm umimes 

mmmmzi^thimb. miyy-t— zw&-tz>7k& 
zmmi-hTkmmmmkZffii. miiyyi—^W} 
ftztmthztizx^xm*, zmcom^-vx'im 

y yi—<nmmmzm tu txmuy y-f—^mmm 
tfm^mt %h x o iz®%z*&wm*m®m-t2> a* 
^«*-kt\ 'j?%<tm%.<mm.m : x' 
mrthw&wi.. ®m>mtfimmim£X'±ftUz 

$n^mzmi^<i-co&mm.^m >o®t&x o iz 
ut<r t zwmiz bt:#yT*m. 

m*mi 7 3 15125 

i k lz£ otl*, fimoW*:- KT3f1g 

-sjmi,zLtz#yy*.mzML. zm*- KKfewcfrE 
7 >-f— ^mmm^mta, lx may > -r- ^hisjIS 
imsm&tSi o izm&kMMm&mfflw-tz 

offiv^s i <of(MHiK»s l . mm 1 

^•<IftieciHlKSS&-^M{wJH#L. -tcofttt. mE 
l!I^ietHHI***tc±H'TV^TIll<E]*«*«*iR 

8 3 f|$qil 6tZt6^X, JMtE-FT. 
iz® *) mi 1 1 k «r»«fc LfcsKyr**. 

[awwi 93 mm siz&^x. mm^i-omn. 

wm.imtx-i.mmb^i. nwMmx<wk 
femzmmi&xoizLtiztzft® tt*#vr* 



o^iMiHDE. I <?Q/c?N I ifcttl <?Q1/<?N 
1 I *fc»i«3«KJlML tf%mz&h±tf&WMim 

XT**. 

[»^3S2 13 yyt-k, miyyy—<n\-)V9Zft 

mnmmzfctziEMk. miiyyi— fcaaw*** 

E? y^-oniteMS^^JU Lxmiy yi—commm. 

TiBafrf««^t:«, mEJi^ii^. -B., ^gmi5^ 
S «t 0 ffiv ^ l coJ£^fiifc:tS56 b . MBEHSatKS:— 

+<03?^tt * { J: *) K# $ fit (cm&y^^Ofinm 
[||^JS2 23 SuE^W— <r)YW&k 

mmmmi,zmhiMk. mzy y-r-^mmt^s. 

E5 Vi— OEBB«S*«aj LT OTE5 5^— OEWEa 
.«B*« t =fir* ± 3 tl?TE*SP^SS-SiIfli-f 4^n' 

rx-mrthm^ui. ®i&M&ti s mm&&tti&£tM 
faizmi#^y-?)&mmf!itfw o m>h t o c t . 

O. ^< k t,m3W0f^HWTT'ie«rr-5%&t 
»±. frE*g^ffl2r> -B.{±. SgtgElfaSgJ: 0KV«4 

CIS^3S2 3 3 5yf-i. mtlyy-i—coY)V9i% 

mwmmizmi&iMk. may yi—zm&th*SL 

E5 y^-- ^0iEms2r^ai txmiy yi—comm 
a&mtmk*m i,zmse^a.mm^mmm-h^ 

T«irt*«^fca. HuE^flSr, -B.. £ffi|§nE)ft 
Si 0 i£v ^ 1 Oft^ttfcSte L . MElHlKmSSr-^ 



H4) 002-303244 (P2002-30JL8 



titirfBig4^fg^<icis^L. zzx-mmmmz-SM 

[000 1] 
[00 02] 

s<m&tmfti&ms?m.T$>&. mz. m&mizm 

[0003] #y7>MW>aUMttttt. -IRfc. SCtt* 
*8WK*^?^-^fcLT#fl^3 0lHlia» (N 1 = 
N/VH) fcJHffl«SSS"3SUI(Ql=N/V"H) fc<0 

, n i <o« otjttafcff -? r q i <Fm.im$?thWjt 

(*2<o»») WS3Hi<m 

t, Nl cOfficOiMJDlCffoTQ 1 Otttf JttttttB&£tt 

1 ^#oS£«#RtflB 2 <D8fr&#, S*Wtt»#T 

. 

[0004] 

$mMza\\x?ihixz>. LfrL%tft>. mmi,z\±. 
s*mi&Hz&&i£z mtmmgo 

[0005] iosafcjsti^fcKw*-*. 
Scot. «A»ttfcife5!-r6fc«xoiiWEatK (Sffisng 

±T*iittf . «&ft*. f?jh4>«DJS05 (N 1 = 0 , T 



1 = 0) Tl = OO^K ;s PISi:Nl=N 0 /7"HO 

am»<0XjjSi4-CE«tc»»$*Sif:K**. Tl = 
O<?D* :5 RRfcNl=N 0 /J~H?>mSM<?>$.j5.tTtEm 

atfiorca*. m^x. mimza. m&ftfszm 

tt»»fcaA4fcJ4»«SS&t* - fc . 
[0006] t£tH8H#a< *4 fcofvt , 
!^¥*Btti:&&flWK±*:& < , S^WHt^N 1 coffin 

[0007] S41*ttfc:*««Sfi4fcJ4A"3iLt-r^4 
S . ttb *> . .1 <0j5tti£TJi 3Q1/3N 1 «5jEA< 

ft. ^$T*#&Wtffs Hm^vhi:LTffit=5rV^ 
[0008] *^i7K«Sni»<0|3|£3Ka<03c£tt^ 

[0009] 

iota*, K-cae^rigfc^L. 

-^[Uteajg^^tiiL. tftaJHWEiSKC^v^Taillll 
[ 0 0 1 0 ] 4fc. ±BBWtaMW-*fcAfc. 

th. ^m^-v^za^xyyi—commmmi^tiii 
tctfh y >i— nmm&m^mtem^mz&hM 
< x o £*Msu&mwm-&-i. o tzmm iwv- 
asst. ss*t-HT. 4?%<bi>mfc<mmaT?m 

[ooin arte ?&mt-Fc*3^T7>-f-^igiK 

ftrnxFTmr? h t$,-&izi± . Eieau»^fl[». -a 

li. «»lliea*J:0fi^*l<O»*tt(=K^L, 
fft Vi o T @fea« Sr 4* 5R«<?5««aSffl ^ *>R 



! ( 5 ) 002-303244 (P2002-3 0JL8 



£Igji>U64.rkT*£>4. 

[ o o 1 2 1 act. m^m^-Ram i <o«4HncR5t 

[0013] iKK, SWt- KT, 4»*< k tiBfffiwW 

4. 

[ o o i 4 ] wv-nmsmtfitm. w». mtt 
i o o i 5 ] aac. eKXKJhJMcff aauKfewas. 

I 3Q/3N | 4fc(4 I 5Q1/5N1 I 4)tJiffl^W 
til, ^'.mS!^ir^±* J -i.llB?#iSOIl|feaSC^ 1 

[00 16] ^mt-KtteVT^^-uolsKS 

<fr*fcSK»«< i o C*4PS#K£$iJ«5P-T4 i ? cm 
rfLLtitf fax.. **E-KT. ^=Sr<fct»r€<0 

BIBS K J: 0 ffiv l Ofg^iltciSJg L . i c "CHUBS 

[0017] JXK, ^m*- FfcfcWt 5>t- 
8ft & Kit! Ltcif^v yi--cr>\simMI£tf%.®mzitm 

mm&mskT?mwrr 4 *& k« . meaK^FWiatt 

[ 0 0 1 8 3 cot^ttfclfct 

*>*it%. *<nmt. Eras***** 



<£kT*4. 

[00 19] 

stum*. w&zw%i.tz&. wn&mth. 

[0 0 20] La>L&#£>, i^iSfh^, 
*WHEtttJBllWi**i6. -it-. 4-f, S^tt 

ffi^JSS-A^^-^t LT#ffi^H^ OEffiHR ( N 1 = 
N/VH) tmfiL^H^Offifi <Q1=N/7~H) k<0 

\-)V?W&\i. $iftWmi&£^*-?lzLX&QM 

^mmm (ni=n//h> t&\mmmv)v? 
<t i =t/h) toraff ^^r-m^wmrnvm-. 

[0021 ]**. ±SBSUH«tttttftti. *&M$m® 
iz&ux , n l ^<i^tiJntcf#T t Q i offl*W^"l> 
^ 1 <DSB# t, N 1 (Ot^»Cffot Q 1 nmtfw? 

■f Ji ) k . N 1 coflKOitMcff -5 T Q 1 <0*jWtRW« 

^) *WBWfc*iV^-Ct4. iKBJ^HSLk. file 

m 2 k . MfeU 1 <0»»<0«3BSMJ- 1 4 k S 
*»tt»» k ffrf 4 . S J*a|ftt»»fc:*J »t 4 *SWEt 

ibr>T(i. MiiSDw (ti) ti^me^n 
s osssq i twimtz. *.Qmtm*)wim cn i > <o 

lMSPt#VV ^-t4^ 1 WSP^k » N 1 cO^-Cff^ 
[0022] tfyTTkmcrMW.*- VcoM^Mmit. ± 

%dmi<mft<?>mz&ttizt3^x'fTi>tih. l*>l**« 

4>. Ht*3*SfiiOTTt, -T*^*>. PltNlcOT-C 
t *mtiJ^I **/Jn$ < SrfUi"* 4(Jk*S ^tt^^iS 
jBEONl«HKjSfifiLT<6. ^T, ftffi^TS&sIH 

■c*fft?fiWEi-6«*fc:«, ans-t-s N 1 *5g^lC*l> 
^(c«LT. s*#tt«^St>Ji«aWiWNiKHt 

l <nm<?>M$M#lztiatt& jr-xtwtt < ® 
izatyyjmzw&t- HTsB»)-t**^fcJ±. SSSS: 
^-*< k i,-e"n*^ii^^fffi^gsiatnijn$^4^ 

[0023] **WE««fc*iVvt S^tttt^*-f 4^ 



i(6) 002-303244 (P200 2-30JL8 



yrfcMnWk*. Hi 4 (a) &itf0i4 <b> fc 

wcf. HI 4 (A) fcfcWCJi, ^V7°7j<m^#t4*^ 

S (N 1 ) b&&mm%*)<7)$im. (Ql ) fctfWffifcL 
T^SfVt^*. HI 4 (B) fefc^Tli. 

<5oebe*(ni) fcmffianso^w^ itd fc<o 

[0 0 24] ±EfcfcVVt\ flr^N, Q, HtJit/T 

[0025] #ttft£g 1 fcitf 1 ' 14. m^JtRW* 

2' i4. **lJ: 0 fc/hS^l^fflWBieoTCftfeft 
«pttfta3*5iiX3' liHfc*hJ:9k>h3v**rt 

[0026] WtHl^l2^ a -d 

-h«4h fcfcWtli, QlOttte. Nl^JfcWcfpt* 
iSfrtl. HMfc. fl««#b-e-itt. #ttffl4!2 
com 2 c7)gfrJK\ N 1 ^Ojfe^fcff V > Q 1 ifiig&th SP^ 
4>fc* tttt«*c-f-j«. «pttft«30 
*2*>S»T\ H«fcl, N 1 O^fctf^Q 1 *««5l^r 

*2tf>S#a-d-hJ4. »tttt«20S20S#b- 
e-ii Oft< . «ttlWl2^»2tf)»»b - e - i 
{4. Wttfl«3<0*2<0»#c-f- j JiDfcftl*. <I 

at fc (4. xrami^^s < fc s«ffliw) 

fc 

[0 0 2 7] HI 4 (A) fcfctt&fcNSIfc. HI 4 
(B) fctJ^tfc. ftHSfcfra' -d' -h' , b' - 
e' - i ' -f ' - j ' 14. ^ii-fix^fttft 

«1' , 2' *>J:tX3 ' cO»2co»*t v *>-5. 
[0 0 28] Hi 4 (B) (4. 014 (A) fc«J£&H3 

CTtti\ HI 4 (A) <7)ftH3±<OQl =Q 
lx, Nl=Nlxi«K:f£xlt 014 (B) Oft 
»3' ±<7X£x' H**JELTV^. ,£x' 14. T1=T 
lx' , Nl=Nlx' ( = Nlx) £»fcf.«5T*> 
H14 (A)K«t*J*a P b, c, d, 
e, f , h, i&*lfjli*tl*ttiB14 (BXfcUJt 
&jSa' ,b',c',d',e',f',h',i' 
fcit/j ' fc*«6l/0**. SMKNrtt. ftftffiSBSilii 

ftHl, 2, 3 fcftttNrfc /3 , 

rfcL ft«l' , 2' , 3' fcWlTl=-0 

fc^&ifta' , & ' , r' fc*NGLT^£. 

[00293 ftw>*~F?mm^mz4t&b. $m 

cr>N 1 -T l«Ftt±-C#i'iiif . 31fi££> W±A>m. 
<N 1=0, T1=0) Tl = 0c7)7j<^||fcN 

i=n 0 /^H«*a»^*j«*Tfiflifcwiis**i 



T\ Tl = 03»fc^C0^HOT'C*4SNl=N 0 / 

(4. srtaairaiK* i fc 2*>+n£trB!<iG** < a*. 
fl&*. ±Mco7mmm £ n i - q i Gutewirt- s 

fc."aPfcSiiiaSL(Nl=0, Ql = 0)HNrli 
^ajftfci8j«^+l^*T»IW-*ifct«r*. 

QlttOfrfeajilOQlfciSjiSiOQlcO+HttiT 

nt*«*. auiQfc*a*«'e« j wia!36 c **. fc£ 

SISIlBB&KNo fcSBfefcl^ NllMtJfciXWWcS 

[0030] «BM3SO»&fctt. g*N 1 

a&iSW*. U4*. 8UH*ttlBl 
W-nm 1 <7)gR^O«gP^^^ixT . ffi 1 <vm<7)M 
SSStfHwffil-f & ± 5 tsfir* . fc £ iSH^H^ 

4rV^T, S^tt^Nl^ffiv^JI^»tT<l)«[Sj 

WR««jfi-rs^fcfc:«r*. . 
[003 1 ] ^O^S. EBgaK^^iafiftifi*^* 

KH«T'*sSr^fct^RHtt9 J Ste'r*. BWC*=Sr(Wi 
tfs 5&tt7°^yhfcl;Tffii.^v^fc^^oT\ -eo 

[0032] HS^AMW^S^-KSIS^fi 1 ^^ 

X O^hS^SgrtSfiBBK^TTfl^* N 1»Q 1 
#14. Y 3 J±«ftWBBflE«t 9¥=F*S v«rtEWK*> 
Tt^feii* N 1 »Q 1 #ttT* l> o jS»KroaW6#J4 

®"C«r«iTiiNi = 0, Qi = otM. 

i»9Pt<fra^fc. Nl^mnHK?I 

SffiSoNiPtartsmj^ (^t>^. nipj; 



!(7) 002-303244 (P20 0 2-3 0JL8 



[0 0 3 3] LfrlZtfb. m8<?>£ot,zffi$£??>m 
Wi&co®*^com&m'^i-& J £t,ztc'>X V ^XtK&cOW) 

mmmizmhrntftc^tzfrThz, ■: 

[0034]; c7)®j5ftjST1i 3Q1/5N1 <9$3E# 

£-ft#Slj& WX ^K^iiSS; K RJfrf S ^®/&}?h htz#> 
X'foh. 

[0035] m&m&w+iiwwt&ttMtnimtex 
vT*mtsxvftMm?i>i* s * *swmt, tun** 
comx'com>bmt& as&r z % t> » , z. omsmm: 

*»4»fltCH 2 CO «fc 3 fcWBSWC* 6 £ t £B?9iL 
SB* (p.u. K ptttrtfciJftfc (p.u.) , ntifjffll 

ttmizt-oxwiijibz&m&mg. (p.u. > -e&s. 

Tm{i^feiy^fl:^cOtStti!a)mcOB#^i!c(se 
c)T'K2)r/6O) ! N 0 VP 0 l:ffilL 1 Tw(i*$ 
<0±TS***«J@&(sec) T*£(Li.Vi)/(g. 

H) IC«3-*4. iiT, IUfflHtzat-^K P 
0 ItAiW-^mtH^. Litt«t»<0ft5. VittjQS 

«. r, e. JIM-fl* 
)HH2fc:ttlELfcJ:'5(C)aiS*i*. <! ZX\ v\t#m 

"o" ttioi«waai*ff5jfii<o«BB«**r. 

[0036] sWMMHiS feK««)j*t#UlLfc. "Wr 

^*>. shsj&pn i »q i wtttttB<o« i ^ss^^^ 
%fe&tfMizmtt& kmmtotfiii t^d&xh 

*. afrWTSj^i - E6cOSfe5 ( 3 A ) T'ti/SJiiE 
XhhtiK jffoS (3) TiitfjWlfc**. i«5«lSl* 

I) . 

[00 3 7] S&fc. H60il(^$r^^it{f. «*fc*/8 
Wft^tfKKL&^N 1 = N 1 Qtfjfi (-f^ip*), 3»k 
£ ( 3 A) tfjfi) 4TN UfcSPST-fiEHEa 



tt^n&izftftvp&^tHzmiRwg. (tzttN i ) 
£±ifx^<<7)&-miit}X'b$>. zottitf, ana&® 

1 0 0 3 8 ] S ( 3 A ) *>fejBlKjft04T 

<;k-C-S^T'#«»„ lsltS&^Hftl^££<&* 

[0039] HfilWffcHJWft'ff^SWfoft 
* 5 S^ffSl;^S3fit-.2.Wli;, -~®l,zm&m£cr>9lfl,z 

[ o o 4 o ] $ hiz. a^i-cnm.wm^p i Dm<oi$r£ 

Wis S*«B»5»oy>f ytf*t*«8)W* i 3 tt*i 
tf . flHJW^) bump mm* 0igT'# & . jtnmnsR 

O^M y<7)^(i;^B^F<7) bump 3 tfHftfc 

[004 1 ] mr^c0ll6oaiE.ir ( 3 A) cOi 

•5CS#=»tt{=ifiV^t) coco, flnVfttfjEmt&t-o 

x^&mmit. \mmBLkmzfto%M.}&}rt3&. i c? 

Q/c9N I £tdt\ 3Ql/c9Nl I 47t{iffl§(7)«® 
4* 5 'mS[(C3ir*.±* i '.&lttm)T-$)-S. CKOfcA. fnemi 

[ o o 4 2 ] $ h ic. ±a<os»iueaaefiiat:js»ti 

[0 04 3] 07cOi9lC@i53Ilg£±&f : 5:# 
taR^*®*»feS*83S«J: OKv^feS ( 3 B ) tX' 
®W)Zit. Z Z.X'-R*-)l H i,X i> s ±^^i 3 fcS 

WCafe#,Sr (3B) frbWzWfiZit. z\z\X'XA- 

xtzmmzitz>zkii*imx'b&. z.co®£izi>, mm 

mHco%L&MW$tf'V-i&tlzL%^X?mti. -t%h 

[ 0 0 4 4 ] $ fc . MIS* ( 3 B ) T"7jc^{i- B jRi 

( 3 b ) frbmz&m-t&fmx- 

iasMW^sata^iiiW^fowa^fe ( 3 b ) t=s 
■w*#?«jie-cJ4js*»«r. ( 3 b ) *^a> 



!(8) 002-303244 (P2 00 2-3 0JL8 



"Chi. 

[00453 ^wmmmmmzxhm^ mscox 

[0046] H9{i|S|i/5j.U-^3>')5l*f* 1 ^#^il 
£^-hco— OT\ N, Y, Q, P t vySffim&fv 

HGMEfl30>l.O(p.u.) |cK£U JRrtgHgRiAM 
IR^tjSaB»frKjfe4oTism»BH«<»0 .28)1 

tttsngnvuuso .29(p.u.)4 THvxfeWjarc 

HttBWittfc. W-tMLp. Ki, K 
d Vtt**l-F*U 1.07, 0.0743, 0.92 
4 i Lfc. =Srfc. Tw=2.8 8(sec) . Tm= 1 0. 
3<sec)T*4. N«JtKW^A-^t^fS 

1t<M£LTV^gfr»#%S^T'&£. HI Ote-rco 
;Mc»fc«M|[ Lfc N 1 »Q i ¥^tfWW&fflil»t * 

*W:N1, Ql&tfNl<?>g.«<O/^B$ia£^0T- 
C 0 0 4 7 ] KHtHEfrKm-^ . H 1 

<?>-mi&mcox:>-r7m<7>yv ? ?mch& . 1 
^igsE3USN5r^ajf «aft«tai«. xniiiraeajKtft 

■f . 3 tiaunsffKjgttx o t tirfe&g&ajff -s? x n 

con. -f jfgfBUfa-si-xo'-XnfcjSjgflJgSs 
«. . £ co&Slt#^ix&*i|ffll«ilfI-f X e MSMBtKOHII 

CO 04 8] ^S^-KgiftcOHU*. -f&;b*>» <?it*> 
^QHEiSKd^ 1 Ofe*fM T"±#-T& 4 T-coHjJi: . Jt 



b 5:1$ 3 . Z cr>yj yWWiZft 0 cO#ii.£ 19a, 19 

^mti-mmmm a mm 5*t mmmmvm 1 o» 

*tt*H£fc£ i: *aH*fcflW**«fl**B* ( I S 
«) 5bcO«J$Ug£l 9a, 1 9b-Cfr;fo*lS. * 
fc, *r#0>«#y-f >"K i a>^»f-f yKib 

r&s . 1 9 a , i9b \mmzx-i >ym 

ftLxTmm&*mz±mm&*mih. ».«i9a, 

1 9 b*t#2ffl&aS4{±ttM*3*g5g, fc#«£B£ 
[0049] «*SWB*6 (DB*)3&»4.ttai*m^Z 

[0050] -E-LT. i<l^<03o<oaj*<i#«an»«B 

«3S(«^&SRp«J^«lllBH»«SrwLTV^. 2 3t±LowV 
alue Gate. fitt^JHBT. 2-3C0A;bZ 

tGL £Jt^T/hS V^Off#»«R0MRMmiUdi 
♦ZziLTSftfrf*. fc-I^T. 2 2 JJJgf*PJJffillg 

sjis^s^ tzit&tmmmt. mm& t otg mm 

gfg^Z z $ixT i> 2 2 CO L V GcOJti^J « G L tC»J 
PRS*uta 4*<0T, ±^cOJ: o 4*»*«ftttfeitTV^ 

[005 1 ] flfcfr. 5IIR<«iSrtg3«IBKtt«-tYT*3 
as . SDSgR8 , 'J 5 -y 9- 9 , rftflElf-^-^- 1 

oit-m^mEmmmz^-ox^i. *»< lt. jp^gp 

8, DS-y^-9, ffiffi-t-^-^- 1 0«U5-y^ 
-ft- »3iiiB*fc«l«L. *»<WRrt3?»IIWSS^Z 

3ai-t**lffiST*6. Ye UiftKc0fg|*ig3ffi^Jg^ 
^Z z t5l^co^l*)^«^JSYco1ill^^-r. 'J S -y ? 
-9cO(9RJ±^F«33gffi<0^aSS:^R.CyC <9Ui 
WjSSSr^L.CytJlJIS-f S^J6cOt,COTJ>l.. Ye 
2(iiiHfl^Ye lt±iEBBBHLBEMBR***UT«» 
LJtfi^-T*!. . ±iec0Y el, Y e 2 . U 5 -y ^- 9 

ti^-n y7tm<7)4 x--jx'mwLKt>\ &mf3ttm& 

■it- i/X'\& , Ye 1 ii^fiF$JRS*^i <b S B5c0iEflE# 
T7^x>-c03Efi[, Ye 2«£ftMIS£SJtfcf£<0ffi 
E#7'5>'> ;j r-co^{Jt#i.T t><tv\ 
[00 5 2] **J, JOSCgPl 1 (Ctta!*ll«» 1 3*»fe 
J»affi*ffl S <WKrtS«liBE»Sf8^ Y a jj** i feit 
*. =5rfc, Yaii^m^-FgUcO^T-fciltf. *MS 
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»g|5tWfi^<j (Ya-Y) tfmmihtih<r>x\ * 
issas 1 2 ii±te<7)f^ o wcM.-thWftX'h ft . mm 
%Ycr>mtcom-&i:m&yj >x\ -mzumij^m 

[0053] zzx\ mwm&U2, a^nsm 3. 
mmMfcm s &%.%i 2<7)ftmzm\ 2 ( a) , m 2 
<b) izxmw-fz. zzx-mn.ffi&fcomftm 

ffi^li0.2( P .u.) i:<&£-fft. HI 2 (A) CO* 

T* 5 9 <7)^(i:i > h #«*^;:&M£tlft it 

f)^®Sr^-r. 1"=Sri5*>, £te€N (IsI^S) 54 
#$lg0.2 fc&oT^ft. *J$L£iSIrfftfite 

2 ( A ) <7)<5Mft{±LWLteWl'fiL<$tl%> , 5 KH 1 2 

(A) cOH^iOTffllT'^^^^JiTCT^iSS-lir 

ft<o*\ m%Mm%2X'hb. zcomm^±Ti,zwif^ 
mttzmmmmmo . 2 &±c?)x&tf±.Tt,zwK z t 
frL,m%mm&?>%tftt^x^z>. mu. zeyr^vv 
fimjjm.iz&mztLtzmnmziz^xmi 2(b) 
izzimwth. znmsii. mi^t^immtcT)^. 

teY=1.0 C&oT^ft. -t^b-h. 100%ft^fS 

hi 2 (a) cr>mm<nm&&mi® 1 2 

( B ) mSJScOftgKSrft . i <9 i 5 izmZi^ft® 

mi$vx%ftw®mm*fsmi-%cotfiiij]vmi$i 3x 

ft *IS^l;*m^fcji|g$iX^^®T' 

ti. @iK5iS{^ii±i.o \,zmsz%*thv>x\ $m<r> 
*¥^r(6)#i)Cf#p n = 1 . 0 m±v$i£ntti,zm< 
ztfrh. zn&mmhixx^h* 1212 (B) com 
nuoiajrm. s®b#{jn= 1.0, y= 1 . ox-mmz 

tl&#* 4-. ^m^S<7)JlSS[*>'3%±#LN = 
1.0 3 IZtcitit-fht. Yti0.2 lz%&. mj)3k 

mm&^(o±w^n.5% x&tiif, y=o.6 ten 

ffil 2T*4. 3ftH£$Rf1-ffil 2<0*»>f ^t**< 
tfUf. Hi 2 ( B) fl^asw&T**9«B4J: 9 So 

io&*T#-?T<ft. 

[0054] H6 ^rtmeOfSm* 

fflWi(Nl=0, Q1=0)T*4. £<08WC. #A 
■J-<oa«IBaa*felSilHBEa«e«S<ON 1 =N 1 PJ: 



9A* l )«WflU.tf0.9 5Nl P) Nl=NlQffl=S 
■*-a#flMSrt33ffllBEft*Ztt. HI 2 (a) CDXoiZ 

xmmt^m* i.o( P .u.) tint 
ix\iz>ox\ 2 2mmmmmmm3m<r)®.%.mGL 
(ofr^mn.$ffl&£*)±z^&mm&. mm. o. 

4 iT*l3S^4') o***«*jW=/h5v\ tot, ft 
Sit*. KU> 2 2^^ffi^»JI^S<7)^* { 

^ftfO^yr^iOaSS^O-C**. 2 2211*1?! 
(«itf0.4) tiiUfcfe, *<0«li. S«*^antft 

(Oi#Cff-)t. H6<0©*^N 1=N1Q<0 (3A) 
^fc^ifrfft. fcfc, NltfNlQjafflfcfc 61512, S 
^1tc0^W* 5 /hS<- 3Q1/5N1, 3T1/3N 

i m<mmi>*ri.%Kt>ii>x\ iMcommimm^fiv 
nm.m&tsEjn&tx'bh. «->t, iit-Ji, ?y 
A'-ft i ft m$msmmmnf>x^x. mwm^m 

<m\ W&S*0*»fe (3A) 4TJt*»WBlSrac» 
iJj^-tirTS^tLTt. ico (3A) AfcfcV^T-aig 

v\ (3A) t^ftmit, 

1 9<0ft.^Srffi-?T. Kpa^Kpb. Kia-^Kib 

^bifx-ty-i >z%femizmiixt5mf£ 
xhh. 

[ o o 5 5 ] * Lxz<D±x\ ^i-commwmmm.co 

S^S:H3«0f^c0J:-3t» Nl=NlQfflSHNl 
= N 1 PfflS^fcffiftTt9>ft-^*HC (4fc{±i|6»WK) 

5is±{ftvK.. mran&s (3a> t— Bf^^*^ 

ft. Zcom-Slzte. ( 3 A) #>£>.6<3>4T'1I 

irfftdfcfc&ft. 

[0056] i«ofta<o»»aBT, 2 swm^fi 
mm. (^^oaaenaaBBi*TfiWift ) a*m»s 

JCS3ME t *4MqiiT » < &m&h ft . 
[ 0 0 5 7 ] H 1 4 (±±^«0J: 5 4*«W>5t*WK ± 

ft TAiW-eySMffico >- s a v - x 3 y)» WITH 9 

c0gffitc*tJC-rftt<7)T'J)ft. icoi^. 
A4t'{2IIie)iSoaSttSr0.9 5(p.u.) CfSg 

-ia»C»SSffifl:3*, 10 0#O^>4»4 
0»*»ftT|lICjSL*«a«tf*0.9 5(p.u.) ifh 
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i.o(p.u.) kiifx^i. 

4(p.u.) JSLbtJar-3fcfeXrA+y>fVKp*1.0 7 
^0.503. Ki£0. 0743-0. 0372fc**l 
«Li»flfflli.i'6J:3fcL , r^6. 014, 015 
( A ) frhtyt>fr%£ olzlO 0&<Dtitj&i~CI,z1§mt 
<A»«jegtt^te«%*§ 1 0 0»I3lHW>N±#«ffl 

v m o m wtcfi^iiT v a i 4 comxnm 

«I^BtHiHSaJK*1.0(p.u.) H0.95(p. 
u.) CT*fC^ifc^, ftSf«IRtf)KS 
ffit>0.4(p.u.) iOW^K'i>§^ 09k|s) 

(p.u.) coiikU:* 

[ o o 5 8 ] m 7 ii*5^j§!i^»t« , r * 4. 

1 t»jft^<ufrfe^EBBBraa^N 1 PSrtliT 
(3A) ^NlM^ JSfcitf*. ZIX. (3 
B) jftfcfiivc, -Htf-^b'U Nj^KEjefcU 
;^#ft^*£<?>S:#o 0 ZWfrk (3B)- 

«sw- & ± o cx*-r 4 1 ( 3 b ) jstroiEEflswi 

4. i^fe^^«SBM^M«B^--W*Hl 2fc 
>fy*Kpa-^Kpb, K i a->K i bb^tl^ti^W) 

[0059] * H4 <n\m*<ns. o ^mmmmm 
seymntftrimmzj: ->x . & ( 3 b ) -cn&tifcs 

SS&^EteC:^ ( 3 B ) 
^<Dffif<7>Qk#-?&X?& Z. b ££S . 
[0060] 

o x . *rsT7m<vwmm*imm$izmz> ztt 



»wfc**ri6fc«r*. 

[Hi ] *^^^y7 0 7Kmo®K^Si|ffli^^^ 
[02] *3OTJ*&*»SI LT ^6 ^y7**$i0«JB«fi 
[03] *«9J£ i 4 #y r**jfflft«NoajKira^« 
[04] *^^i4^y7°*$gWB#^SP^a 

c0j£ft^J2 0 

[05] ^yr^moCToSls^^js^^acoiif^ 
Bi^Wlio 

[07] *^^^yr*m^Sj^$r^'fa^fL 

88*0$l2, 

[08] ^y7 e 7Km^CT^»^ffi^^Ste^fiKo 
[09] -WtcJ:4^y7 o 7j<mSi!l^#i!)0 (ffia^l 

[010] 09c7)S{*i^i:4^y7 o 7KmSISB$^S* 

[01 1] 09^)gtPi^J:4^>'7 o *mei!J8#^S7|< 

[012] ^tfflUW. 3tiOBaw>W6*iHB 

[013] *«BBt: i 4^y7 e 7km^ij0#^2Sias^ 

*3*flsW3. 

[014 ] jKy:r*»<o*Ht0. 

[015] i 4^>7°7km^SW^^Ifi0 

[0 1 6 ] 0 1 4 ^^^^^^T-TK^Sift^RMTjc 

mjs^B±{7)3i^fi^0o 
[0 1 7 ] 0 1 4 ^t5Jt*2K^r*meBi^eo«M7Ke 

l-3SBE»ias«. 2-aUBW*. 3-iflWHL 10- 

19-piDaonai 
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[05] 
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